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Coronary Artery Venous Bypass Graft Aneurysm With Symptomatic 
Coronary Artery Emboli 
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RAYMOND J. GIBBONS, MD, FACC 
Rochester, Minnesota 
A 53 year old man, asymptomatic for 9 years after aorto•
right coronary artery venous bypass surgery, developed 
two prolonged episodes of myocardial ischemia during 
a 7 month interval. Diagnostic exercise tests subsequent 
to each episode were normal. Coronary angiography 
demonstrated marked dilation with filling defects of the 
venous bypass graft. A large thrombus-filled venous by-
Aneurysmal dilation of a coronary artery venous bypass 
graft is a rare complication of coronary artery surgery (1-
4). Coronary artery embolization is an unusual pathophys•
iologic mechanism responsible for myocardial ischemia (5). 
We report on a successfully treated patient who had episodes 
of myocardial ischemia due to embolization of thrombotic 
material from a large clot-filled aneurysm of a coronary 
artery venous bypass graft. 
Case History 
Past medical history. In July 1974, a 53 year old white 
male executive was evaluated at the Mayo Clinic for chest 
pain of 1 month's duration. Medical history was remarkable 
for a prior 15 pack/year tobacco smoking history, borderline 
hypertension and type lIB hyperlipidemia. A coronary an•
giogram revealed 95% stenosis in the dominant mid right 
coronary artery, with minimal disease in the left anterior 
descending artery and normal left ventricular function. He 
was treated medically, but symptoms worsened. In October 
1974, he underwent uncomplicated coronary bypass surgery 
(vein bypass graft from the aorta to the distal right coronary 
artery). He did well without angina for almost 10 years. 
From the Divisions of Cardiovascular Diseases, Internal Medicine and 
Thoracic Surgery, Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 
Manuscript received June 4, 1985; revised manuscript received August 
20, 1985, accepted September 6, 1985. 
Address for reprints: Raymond J. Gibbons, MD, Divisions of Cardio•
vascular Diseases and Internal Medicine, Mayo Clinic, Rochester, Min•
nesota 55905. 
© 1986 by the AmerIcan College of CardIology 
pass graft aneurysm was excised at surgery. Sponta•
neous coronary artery embolization related to a venous 
bypass graft aneurysm has not been described previ•
ously, but may become more frequent as survival and 
follow-up after coronary bypass surgery lengthen. 
(J Am Coll CardioI1986,'7:435-7) 
Present medical history. In August 1984, 3 hours after 
a vigorous game of tennis, he suddenly developed chest 
pain at rest, with radiation to the left arm and associated 
diaphoresis. He was hospitalized elsewhere and an electro•
cardiogram showed acute inferior wall injury. Intravenous 
streptokinase was administered, and symptoms resolved 
completely within 3'12 hours of onset. A slight elevation in 
serum cardiac enzymes was documented. Coronary angi•
ography during convalescence showed complete occlusion 
of the mid right coronary artery proximal to the site of graft 
insertion. There was 90% stenosis in the distal portion of 
the venous bypass graft, with mild dilation of the mid por•
tion (Fig. lA). Moderate atherosclerosis was present in the 
left coronary artery and the right coronary artery distal to 
the vein graft insertion. 
The patient returned to the Mayo Clinic in September 
1984 and reported no additional symptoms. An exercise 
radionuclide angiogram was performed. The patient exer•
cised 12 minutes (1,200 kgomJmin work load) without symp•
toms or electrocardiographic changes. Peak heart rate was 
134 beats/min and peak blood pressure 205/95 mm Hg. The 
rest ventriculogram showed mild inferobasal hypokinesia 
with abnormal septal motion and an ejection fraction of 
48%. With exercise, the ejection fraction increased to 67% 
and there were no new regional wall motion abnormalities. 
Discharge medications were aspirin, disopyramide, nifed•
ipine and transdermal nitroglycerin. 
The patient had no further symptoms with unrestricted 
activity until March 3, 1985, when he noted the abrupt 
onset, at rest, of a constricting pain across his chest radiating 
to the jaw and left shoulder with associated nausea. This 
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Figure 1. A. August 1984. Aorta-right coronary artery venous 
bypass graft angiogram. B. March 1985. Open arrow shows di•
lation of the vein graft with apparent extravasation of radiocontrast 
material. Closed arrow shows severe narrowing of the vein graft. 
pain did not resolve with nitroglycerin and lasted for 2 hours. 
An electrocardiogram the next morning showed no acute 
changes. He returned to the Mayo Clinic on March 5, 1985 
for further evaluation. 
Current evaluation. Physical examination was entirely 
normal. An electrocardiogram showed no changes since 
September 1984. Chest X-ray study and serum cardiac en•
zymes were normal. The patient exercised for 9 minutes 
(Bruce protocol) on the treadmill to a heart rate of 140 
beats/min and blood pressure of 200175 mm Hg, with no 
symptoms and no electrocardiographic evidence of ischemia. 
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Cardiac catheterization was performed. The left ven•
triculogram showed moderate hypokinesia of the postero•
basal and apical septal segments. Left coronary angiography 
showed 60% stenosis of the diagonal artery and 80% stenosis 
of the first obtuse marginal artery. Right coronary angiog•
raphy showed the graft to the right coronary artery to be 
patent, but there was marked dilation of its mid portion with 
filling defects suggesting thrombus (Fig. IB). It was not 
possible to distinguish angiographically between a large graft 
aneurysm or a false aneurysm of the graft with rupture and 
containment by anterior mediastinal structures. The distal 
portion of the bypass graft and native right coronary artery 
were unchanged from August 1984. 
Surgery. At cardiac surgery. careful dissection over the 
right side of the heart revealed a huge aneurysm of the 
saphenous vein graft (Fig. 2A). The aneurysm was incised 
Figure 2. Coronary artery venous bypass graft aneurysm after 
sternotomy (A) and incision (B) demonstrating intraluminal throm•
bus. Surgical ligature surrounds the nonaneurysmal portion of vein 
graft. 
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and found to be nearly completely filled by friable thrombus 
(Fig. 2B). The entire graft was excised and replaced by a 
new venous graft to the distal right coronary artery. A se•
quential venous graft was inserted to the diagonal and obtuse 
marginal arteries. Pathologic examination of the excised 
vein graft showed an 8 x 4 x 4 cm aneurysm with or•
ganized laminated thrombus. The patient's postoperative 
course was uncomplicated, and he remains active and 
asymptomatic 4 months after surgery. 
Discussion 
Previous reports. Although more than 1 million pa•
tients in the United States have now undergone aortocoron•
ary venous bypass graft surgery, aneurysmal dilation of a 
coronary artery venous bypass graft is rare and only a few 
cases have been reported (1-4). Riahi et al. (1) reported a 
1.5 cm aneurysm of a right coronary artery venous bypass 
graft in an asymptomatic patient 6 months after surgery. 
The graft was thrombosed distal to the aneurysm. Benchimol 
et al. (2) angiographically demonstrated several aneurysmal 
dilations of a vein graft in an asymptomatic patient 4 months 
after venous bypass surgery. They were uncertain of the 
clinical significance of the dilations, but postulated that they 
may have occurred at venous valves where the smooth mus•
cle layers in the media are longitudinal rather than circular. 
Pintar et al. (3) reported on two patients with angina pectoris 
5 and 6 years, respectively, after coronary artery venous 
bypass surgery, who had occluded venous grafts with ath•
erosclerotic aneurysmal dilation noted at repeat surgery. 
Riahi et al. (4) reported on another patient with chest pain 
10 years after surgery, who had a fistulous connection from 
a graft aneurysm to the right ventricle at repeat surgery. 
They postulated that a possible coronary steal phenomenon 
through the fistula contributed to the patient's symptoms. 
Characterization of present case. Our patient was 
asymptomatic for nearly 10 years after insertion of an aorto•
right coronary artery venous bypass graft, but subsequently 
had two prolonged episodes of myocardial ischemia at rest. 
It was unlikely that a typical fixed coronary lesion was the 
pathophysiologic mechanism of ischemia in view of a neg•
ative exercise test after each episode. Coronary artery spasm 
was also unlikely because the patient was taking nitrates 
and a calcium channel blocking agent at the time of the 
second episode. In view of the clinical history and surgical 
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findings, the most plausible mechanism for this patient's 
symptoms was distal coronary artery embolization of friable 
thrombotic material from the graft aneurysm. 
Coronary artery embolism. Coronary artery emboli•
zation can occur in the setting of infective endocarditis, 
prosthetic valves, left heart thrombus, cardiac myxoma, 
intracardiac right to left shunts and coronary angiography 
(5). Keon et al. (6) reported 13 episodes of fatal coronary 
artery embolism at coronary artery bypass surgery. The risk 
was 0.22% in patients at initial surgery and 2.29% at repeat 
surgery. The higher rate at repeat surgery was thought to 
result from dislodgment of atheromatous material in old 
venous bypass grafts during surgical manipulation, and early 
ligation at the distal anastomosis of the old vein graft at 
reoperation was recommended. We are unaware of any pre•
vious reports of spontaneous embolization of material from 
a venous bypass graft aneurysm. 
Conclusions. Symptomatic aneurysmal dilation of an 
aortocoronary artery venous bypass graft is extremely rare. 
With longer survival and follow-up of patients after coronary 
artery venous bypass surgery, the frequency of this problem 
may increase. The possibility of intermittent coronary artery 
embolization of atherosclerotic material or thrombus from 
the graft should be considered in postoperative patients with 
episodic symptoms of myocardial ischemia. 
We thank Anthony Brody, MD for referring this patient to the Mayo ClImc 
and supplying medical records. 
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